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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high speed/high reliability Ether 
transmission system and an I/F device at low cost by which a network physical layer is 
extended and high speed and high reliability conversion is executed. 
SOLUTION: The I/F device (D-Ether) having a high speed/high reliability I/F function 
is arranged for the configuration of a general network consisting of a plurality of 
information processors such as computers(CP), 100 Base-T hubs(HUB) and 100 Base-T 
Ether cables(Ether) connecting both of them and PCs are connected to D-Ether by local 
busesObus) with speed being higher than that of Ether. D-Ether is provided with a 
function for receiving a high speed IP packet from PC(5) and successively executing 
transfer to a plurality of ports at Ether speed by providing a plurality of LAN controllers. 
The D Ether is also provided with a function for receiving IP packets from the plurality 



of ports and executing transfer to PC5 or another port. A processing for transferring 
information of an IP packet transfer destination and of a port to be used is executed by 
referring to a MAOto-port table memory where the information is stored. 



LEGAL STATUS [Date of request for examination] 10.10.2000 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 3506327 
[Date of registration] 26.12.2003 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are the high speed / high-reliability ether transmission system which 
connected the local bus more nearly high-speed than two or more ether cables and 
the ether cable to which the information processor was connected with I/F equipment. 
Two or more ether ports where, as for said I/F equipment, said ether cable is 
connected, The controller connected to the bus port where a local bus is connected, 
and said ether port and bus port, The MAC pair port table which memorizes 
correspondence relation with said ether port or bus port which is the destination MAC 
Address and the port of the destination of an ether frame, When a preparation and 
said controller receive the ether frame which has a destination MAC Address, With 
reference to said MAC pair port table, when said destination address is memorized, 
the ether frame concerned is transmitted to the port of the corresponding destination. 
When said destination MAC Address is not memorized, while transmitting to ports 
other than the port which received the ether frame concerned, the correspondence 
relation between the source MAC Address of the ether frame concerned and the 
received port is memorized on said MAC pair port table. When the ether frame which 
has a broadcasting MAC Address is received, The high speed / high-reliability ether 
transmission system characterized by memorizing the correspondence relation 
between the source MAC Address of the ether frame concerned, and the received 
port on said MAC pair port table while transmitting to all ports other than the port 
which received the ether frame concerned. 

[Claim 2] The network which connected the information processor and the hub by the 
ether cable, They are the high speed / high-reliability ether transmission system 
which connected the local bus more nearly high-speed than an ether cable with I/F 
equipment. Said I/F equipment Two or more ether ports where said ether cable is 
connected, and the bus port where a local bus is connected, The MAC pair port table 
which memorizes the correspondence relation between the controller connected to 
said ether port and bus port, and said ether port or bus port which is the destination 
MAC Address and the port of the destination of an ether frame, When a preparation 
and said controller receive the ether frame which has a destination MAC Address, 
With reference to said MAC pair port table, when said destination address is 
memorized, the ether frame concerned is transmitted to the port of the corresponding 
destination. When said destination MAC Address is not memorized, while transmitting 
to all ports other than the port which received the ether frame concerned, the 



correspondence relation between the source MAC Address of the ether frame 
concerned and the received port is memorized on said MAC pair port table. When the 
ether frame which has a broadcasting MAC Address is received, The high speed / 
high-reliability ether transmission system characterized by memorizing the 
correspondence relation between the source MAC Address of the ether frame 
concerned, and the received port on said MAC pair port table while transmitting to all 
ports other than the port which received the ether frame concerned. 
[Claim 3] Two or more ether cables connected to two or more information processors, 
respectively, They are the high speed / high-reliability ether transmission system 
which connected the local bus more nearly high-speed than the ether cable 
connected to other information processors with I/F equipment. Said I/F equipment 
Two or more ether ports where said ether cable is connected, and the bus port where 
a local bus is connected, The MAC pair port table which memorizes the 
correspondence relation between the controller connected to said ether port and bus 
port, and said ether port or bus port which is the destination MAC Address and the 
port of the destination of an ether frame, When a preparation and said controller 
receive the ether frame which has a destination MAC Address, With reference to said 
MAC pair port table, when said destination address is memorized, the ether frame 
concerned is transmitted to the port of the corresponding destination. When said 
destination MAC Address is not memorized, while transmitting to all ports other than 
the port which received the ether frame concerned, the correspondence relation 
between the source MAC Address of the ether frame concerned and the received 
port is memorized on said MAC pair port table. When the ether frame which has a 
broadcasting MAC Address is received, The high speed / high-reliability ether 
transmission system characterized by memorizing the correspondence relation 
between the source MAC Address of the ether frame concerned, and the received 
port on said MAC pair port table while transmitting to all ports other than the port 
which received the ether frame concerned. 

[Claim 4] The correspondence relation between the destination MAC Address 
memorized by said MAC pair port table and the ether port which is a port of the 
destination said controller When two or more ether ports correspond to one 
destination MAC Address The counter value which carries out sequential assignment 
of any they are at the time of transmission of the ether frame to said two or more 
ether ports is also memorized. The high speed / high-reliability ether transmission 
system according to claim 1 , 2, or 3 characterized by incrementing and updating said 
counter value for every transmission of the ether frame to said two or more ether 



ports. 

[Claim 5] The information processor connected to said ether cable is the high speed / 
high-reliability ether transmission system according to claim 1, 2, 3, or 4 characterized 
by transmitting the ARP demand frame which has a broadcasting MAC Address at the 
time of transmission of the first ether frame. 

[Claim 6] Said controller is the high speed / high-reliability ether transmission system 
according to claim 1 , 2, 3, 4, or 5 characterized by carrying out to the power up of the 
information processor connected to the bus port directly from the information 
processor concerned instead of performing storage of the correspondence relation 
between the MAC Address of the information processor connected to the local bus to 
said MAC pair port table, and a bus port based on the received ether frame. 
[Claim 7] The high speed / high-reliability ether transmission system according to 
claim 1, 2, 3, 4, or 6 characterized by initializing the contents of storage of said MAC 
pair port table except the correspondence relation between the MAC Address of the 
information processor connected to the local bus, and said bus port at intervals of 
predetermined. 

[Claim 8] It is I/F equipment to which an information processor connects other 
information processors through a local bus more nearly high-speed than an ether 
cable to the network connected by the ether cable. Two or more ether ports where, as 
for said I/F equipment, said ether cable is connected, The controller connected to the 
bus port where a local bus is connected, and said ether port and bus port, The MAC 
pair port table which memorizes correspondence relation with said ether port or bus 
port which is the destination MAC Address and the port of the destination of an ether 
frame, When a preparation and said controller receive the ether frame which has a 
destination MAC Address, With reference to said MAC pair port table, when said 
destination address is memorized, the ether frame concerned is transmitted to the 
port of the corresponding destination. When said destination MAC Address is not 
memorized, while transmitting to all ports other than the port which received the ether 
frame concerned, the correspondence relation between the source MAC Address of 
the ether frame concerned and the received port is memorized on said MAC parr port 
table. When the ether frame which has a broadcasting MAC Address is received, I/F 
equipment characterized by memorizing the correspondence relation between the 
source MAC Address of the ether frame concerned, and the received port on said 
MAC pair port table while transmitting to all ports other than the port which received 
the ether frame concerned. 

[Claim 9] The correspondence relation between the destination MAC Address 



memorized by said MAC pair port table and the ether port which is a port of the 
destination said controller When two or more ether ports correspond to one 
destination MAC Address The counter value which carries out sequential assignment 
of any they are at the time of transmission of the ether frame to said two or more 
ether ports is also memorized. The high speed / high-reliability ether transmission 
system according to claim 8 characterized by incrementing and updating said counter 
value for every transmission of the ether frame to said two or more ether ports. 
[Claim 10] The information processor connected to said ether cable is I/F equipment 
according to claim 8 or 9 characterized by transmitting the ARP demand frame which 
has a broadcasting MAC Address at the time of transmission of the first ether frame. 
[Claim 1 1] Said controller is I/F equipment according to claim 8, 9, or 10 characterized 
by carrying out to the power up of the information processor connected to the local 
bus directly from the information processor concerned instead of performing storage 
of the correspondence relation between the MAC Address of the information 
processor connected to the local bus to said MAC pair port table, and a bus port 
based on the received ether frame. 

[Claim 12] The high speed / high-reliability ether transmission system according to 
claim 8, 9, 10, or 1 1 characterized by initializing the contents of storage of said MAC 
pair port table except the correspondence relation between the MAC Address of the 
information processor connected to the local bus, and said bus port at intervals of 
predetermined. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the ether transmission 
system and I/F equipment of the network physical layer of a high 
speed/high-reliability about an ether transmission system. 
[0002] 

[Description of the Prior Art] The ether transmission system about the network 
physical layer can be called de-facto standard in the case of constituting LAN with 
the spread of the Internet. That is, in the existing LAN, even if it says that the most 
has adopted the ether transmission system, it is not an overstatement. This is 
because the engine-performance pair cost ratio in the network physical layer etc. 
improved by volume efficiency, and is the result of an ether transmission system 
overwhelming other transmission systems. 

[0003] An ether transmission system is constituted by the hub which has the function 
to transmit a data frame only in the terminal of a computer etc., and the terminal 
which reads the phase hand MAC (media access control) address in the data frame 
sent in from the terminal, and corresponds. 

[0004] CSMA/CD (carrier sense multiple access with collision detection) is used for 
an access method. That is, when a certain terminal has transmitted, other terminals 
linked to the same hub cannot be transmitted. For this reason, the multi-access which 
two or more users can access from a terminal using LAN is made possible by 
confirming whether data are on a cable and performing subcarrier sensing which will 
transmit data if there is nothing. Moreover, since a data collision takes place when two 
or more users perform data transmission to coincidence from each one of terminals, 
the access method which performs collision detection for retransmitting a message, 
respectively after putting a certain fixed time amount on according to is adopted. 
[0005] Since it had such a description, only two terminals (a transmitting side and 
receiving-side terminal) existed in coincidence, and, as for the terminal which can use 
LAN, transfer efficiency was not good. In order to cancel this, with switching 
dynamically electrically connection between two or more terminals connected to the 
hub at the time of transmission, the switching hub (a switching hub is hereafter called 
"hub".) which enables the communication link between two or more 2 terminals is 
developed, and it has spread through this time of day splendidly current. 
[0006] By the way, in an ether transmission system, concentration of access to a file 



server etc. may take place, and it may become the situation which may cause the fall 
of transmission speed gradually as the number of the terminals connected to LAN 
increases. On the other hand, the actual condition is that the rate improvement of the 
network physical layer is always demanded by development of a WWW technique etc. 
That is, the improvement in the transmission speed between a certain one terminal 
and many terminals and improvement in the transmission speed between terminals are 
needed. 

[0007] As it said that gigabit ether was introduced to 100 Base-T in order to respond 
to such a request, the advanced technology (a) which attained improvement in the 
speed by the technique of changing the transmission system of the network physical 
layer fundamentally, and the advanced technology (b) which attained improvement in 
the speed by using two or more conventional network physical layers as indicated by 
JP.1 0-336201, A are proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] The technique of the advanced technology 
(a) it was made to be accelerated by changing the transmission system of the network 
physical layer fundamentally is the thing of the view which transposed the 
conventional network physical layer to the high-speed thing, and since the 
transmission line itself is what is fundamentally constituted from one as usual, it 
cannot realize high-reliability over the failure of a transmission line etc. Moreover, in 
any [ of one pair 1 or 1 pair ** ] case of a communication link, in order to transpose 
the network physical layer to a high-speed thing, if the network physical layer 
interface of the both ends of a transmission line does not replace a thing high-speed 
to coincidence, since the engine performance is not demonstrated, the initial 
investment for improvement in the speed becomes huge, and the advanced 
technology (a) has a problem in cost. 

[0009] Next, although between repeaters is connected with many to many etc., the 
relation between an IP address and the MAC (media access control) address etc. 
lacks the contents of the address solution of an ether network protocol, and the 
technique of the advanced technology (b) it was made to be accelerated by using two 
or more network physical layers is understood as the network of the original protocol 
which diverted the hardware of an Ethernet work piece and constituted between relay 
aircrafts, and does not constitute an Ethernet work piece in fact. 
[0010] That is, in an Ethernet work piece, in order to transmit an ether frame from a 
certain PC to the partner PC of arbitration, while getting to know the IP address on 
the application of a partner's PC, transfer control is possible at the time of a transfer 



of a frame only to the MAC Address on the operating system (OS) corresponding to a 
partner's IP address. For this reason, when only the IP address of a partner's PC is 
known, the ARP protocol which transmits the frame which considers a MAC Address 
as broadcasting at the time of a transfer of a frame, and receives a partner's MAC 
Address by ARP response is used. On the other hand, in the advanced technology (b), 
there is no description of rational address solution and the MAC Address of a port is 
considered to be the system which communicates by recognizing only the partner who 
only counters. In such a system, it does not have ether compatibility between 
repeaters, and connection with the usual Ethernet is impossible for it, and it is a 
system with scarce expandability. 

[001 1] When this applies the advanced technology (b) to a network gestalt which gives 
correspondence relation called the IP address which only an information processor 
has, and two or more MAC Addresses to two or more ports temporarily, In order that 
there may be no constraint about a MAC Address, the collision of the ARP protocol 
which considers a MAC Address as broadcasting occurs, Moreover, although it is 
possible that the alternative connection protocol of an ARP protocol does not exist in 
between repeaters etc., that the special protocol of the advanced technology (b) 
exists, etc., there is instead of [ no ] in being what realizes the physical layer which is 
incompatible with an ether transmission system too. 

[001 2] For this reason, the advanced technology (b) is the technique of having made it 
possible for there to be no necessity which is an ether transmission system, and to 
substitute the conventional transmission systems, such as a serial transmission, for it, 
and realizes the network physical layer which is incompatible with an ether 
transmission system. Furthermore, since the advanced technology (b) is not what 
mounts an ARP protocol, it connects other terminals and the problem that the 
network by the ether transmission system is inextensible is also between repeaters 
etc. 

[0013] (The purpose of invention) The purpose of this invention solves the 
above-mentioned technical problem, extends the network physical layer of an ether 
transmission system, and is to offer the high speed / high-reliability ether 
transmission system, and I/F equipment of low cost which make it possible to attain 
improvement in the speed and high reliance-ization. 

[0014] Other purposes of this invention are to offer the function which extends the 
ether transmission system of a high speed and high-reliability by low cost to LAN 
which consisted of ether transmission systems. 
[0015] 



[Means for Solving the Problem] The high speed / high-reliability ether transmission 
system of this invention Two or more ether cables, They are the high speed / 
high-reliability ether transmission system which connected the local bus more nearly 
high-speed than the ether cable to which the information processor was connected 
with I/F equipment. Said I/F equipment Two or more ether ports where said ether 
cable is connected, and the bus port where a local bus is connected. The MAC pair 
port table which memorizes the correspondence relation between the controller 
connected to said ether port and bus port, and said ether port or bus port which is the 
destination MAC Address and the port of the destination of an ether frame, When a 
preparation and said controller receive the ether frame which has a destination MAC 
Address, With reference to said MAC pair port table, when said destination address is 
memorized, the ether frame concerned is transmitted to the port of the corresponding 
destination. When said destination MAC Address is not memorized, while transmitting 
to ports other than the port which received the ether frame concerned, the 
correspondence relation between the source MAC Address of the ether frame 
concerned and the received port is memorized on said MAC pair port table. When the 
ether frame which has a broadcasting MAC Address is received, While transmitting to 
all ports other than the port which received the ether frame concerned, it is 
characterized by memorizing the correspondence relation between the source MAC 
Address of the ether frame concerned, and the received port on said MAC pair port 
table. 

[0016] Moreover, the I/F equipment of this invention receives the network where an 
information processor is connected by the ether cable. It is I/F equipment which 
connects other information processors through a local bus more nearly high-speed 
than an ether cable. Said I/F equipment Two or more ether ports where said ether 
cable is connected, and the bus port where a local bus is connected, The MAC pair 
port table which memorizes the correspondence relation between the controller 
connected to said ether port and bus port, and said ether port or bus port which is the 
destination MAC Address and the port of the destination of an ether frame, When a 
preparation and said controller receive the ether frame which has a destination MAC 
Address, With reference to said MAC pair port table, when said destination address is 
memorized, the ether frame concerned is transmitted to the port of the corresponding 
destination. When said destination MAC Address is not memorized, while transmitting 
to all ports other than the port which received the ether frame concerned, the 
correspondence relation between the source MAC Address of the ether frame 
concerned and the received port is memorized on said MAC pair port table. When the 



ether frame which has a broadcasting MAC Address is received, While transmitting to 
all ports other than the port which received the ether frame concerned, it is 
characterized by memorizing the correspondence relation between the source MAC 
Address of the ether frame concerned, and the received port on said MAC pair port 
table. 

[001 7] Moreover, the network which connected the information processor and the hub 
by the ether cable as network configuration, The high speed / high-reliability ether 
transmission system which connected the local bus more nearly high-speed than an 
ether cable with said I/F equipment, and two or more ether cables connected to two 
or more information processors, respectively, The high speed / high-reliability ether 
transmission system which connected the local bus more nearly high-speed than the 
ether cable connected to other information processors with said I/F equipment, or 
two or more ether cables, The high speed / high-reliability ether transmission system 
which connected the local bus more nearly high-speed than the ether cable to which 
the information processor was connected with said I/F equipment are employable. 
[0018] In the configuration of the general network which consists of information 
processors, such as a computer, a 100 Base-T hub, and a 100 Base-T ether cable 
that connects each as more concrete network configuration, said I/F equipment 
which is equipment with the interface function of the high speed/high-reliability of an 
ether cable and a local bus is formed, and between an information processor and I/F 
equipment is connected with a local bus more nearly high-speed than a 100 Base-T 
ether cable. I/F equipment has two or more LAN controllers in the interior 
corresponding to two or more ether ports. I/F equipment has the function to transmit 
the IP packet from an information processor to reception and two or more ports. 
Moreover, it has the function to transmit the IP packet from two or more ports to 
reception, an information processor, or other ports. That is, I/F equipment determines 
with a fixed algorithm how it transmits to the port which has more than one in 
response to the ether frame Request to Send from an information processor. 
[0019] (Operation) To the general-purpose Ethernet (trademark) used in a LAN 
network, a local bus more nearly high-speed than an ether cable is connected with I/F 
equipment, and the ether transmission system of a high speed/high-reliability is 
realized. 

[0020] Even if it introduces a local bus into an information processor, a hub, and the 
network that consists of an ether cable which connects these using two or more ports 
of the I/F equipment of a high speed/high-reliability, and it makes high-speed 
transmission of a network system possible and either breaks down among two or more 



ether cables, it makes it possible to continue a communication link using the remaining 
ports, and high-reliability of a transmission system is realized. 

[0021] Furthermore, it makes it possible to constitute the network of one-pair ** of 
the high-speed transmission line of an information processor like [ between the 
computer for servers, and the computer for terminals ] from using two or more ether 
cables for coincidence, and also makes it possible to constitute the LAN network 
which omitted the hub. 
[0022] 

[Embodiment of the Invention] Next, the gestalt of 1 operation of a high speed / 
high-reliability ether transmission system, and I/F equipment is explained to this 
invention with reference to a drawing. 

[0023] Drawing 1 is drawing showing the network configuration about the gestalt of 
this operation. This network Information processors, such as two or more computers 
(henceforth "PC"), 100 Base~T hub (it is also called "HUB" a switching hub and the 
following.) The 100 Base-T ether cable which connects each (it is also hereafter 
called "Ether".) from — the I/F equipment (it is also called "D-Ether" below.) which 
had the interface function of a high speed/high-reliability to the network configuration 
of the becoming general ether transmission system It prepares and is a local bus (it is 
also hereafter called a "bus".) more nearly high-speed than Ether about between PC 
and D-Ether. It becomes by the connected network configuration. 
[0024] In the network configuration shown in drawing 1 , HUB has two or more Ether 
ports, and two or more PC(1) - (4), HUB(s), and D-Ether are connected by Ether. 
Ether connects with 1 to 1 between HUB (1), between PC(1) - (2) and HUB (2), and 
PC(3) - (4), Ether connects with HUB (1) and (2) between D-Ether between HUB(s) 
(1) (2), respectively, and, specifically, the bus of a high-speed transmission line 
connects with 1 to 1 between D-Ether and PC (5). 

[0025] And a MAC Address (D) is assigned to the MAC Address (1) of a different 
proper - a MAC Address (4), and PC (5), respectively, and the IP address (1) of a 
different proper - an IP address (5) are assigned to each PC (1) - PC (5) in each Ether 
port of each PC (1) - PC (4), respectively. 

[0026] The functional description of each part in the network of the gestalt of this 
operation is as follows. 

[0027] PC (1) - (4) gives said MAC Address to an IP packet through Ether, and 
transmits and receives it as an Ether frame. HUB (1), and (2) read MAC Addresses, 
such as a line-concentration function bundle PC etc., and the transmission place PC 
stored in the Ether frame, they have the switch function which sends the Ether frame 



only to the port where the PC is connected, change and output the Ether frame 
inputted through Ether to the predetermined Ether side, and perform junction control 
of transmission and reception of the IP packet between PC(1) - (4) and PCs (5). PC(1) 
- (4) and an IP packet are transmitted [ PC (5) ] and received at a high speed by 
junction of D-Ether through a bus. 

[0028] D-Ether is equipped with two or more Ether ports connected with HUB (1) and 
(2) with one-pair many configurations, and the bus port connected with PC (5) with 1 
to 1 configuration. The MAC Address (D) of the same proper as the Ether port of PC 
(5) is assigned to each port in common. 

[0029] Drawing 2 is drawing showing the detail of D-Ether of the network shown in 
drawing 1 . It consists of MAC pair port table memory connected to two or more LAN 
controllers (a) connected to two or more Ether ports of D-Ether, respectively, (b), the 
controller connected to the bus port, and the controller. D-Ether receives the 
high-speed IP packet from PC (5), and has the function to transmit an IP packet to 
two or more Ether ports with the transmission speed of Ether, and the function which 
receives an IP packet from two or more Ether ports, and is transmitted to PC (5) or 
other Ether ports. 

[0030] This transfer facility is performed by the fixed algorithm in response to the 
Ether frame Request to Send from a bus port, and the Ether frame Request to Send 
from an Ether port in the controller connected with a LAN controller (a), (b), and PC 
(5). 

[0031] In order to realize said transfer facility, the counter value for specifying the 
information on the MAC Address of a transmission place, the information on two or 
more ports (LAN controller) which had communicated by the MAC Address, and two 
or more LAN controllers one by one as MAC pair port table memory is memorized. In 
addition, it constructs that it is a bus, and it is **(ed) and remembered to be the own 
MAC Address (D) of D-Ether. 

[0032] Drawing 3 is drawing showing the contents of storage of MAC pair port table 
memory- The information which MAC pair port table memory becomes from the MAC 
Address, the port information, the bus information, and the counter value of the 
device connected to the network for every entry number is memorized. 
[0033] The information on a MAC Address is MAC Address [ of the device of the 
transmission place of the Ether frame ] (1) - (4), and the information on a MAC 
Address (D). Port information is information which shows the port (LAN controller) of 
the sending-out place of the Ether frame to said MAC Address, and when two or more 
LAN controllers exist, it records whether corresponding to all LAN controllers, it 



connects with said device and gets as "1" or "0." Bus information is memorized 
considering whether it is the MAC Address (D) of the D-Ether concerned as "1" or 

"0." 

[0034] A counter value corresponds to the number of Ether ports (LAN controller) of 
D-Ether which can transmit the Ether frame to PC which has a predetermined MAC 
Address, it is the information in which sequential count-up is possible to the maximum 
number m, and this counted value is used considering two or more Ether ports (LAN 
controller) which transmit the Ether frame as information by turns to specify. 
Moreover, this counted value increments the counted value concerned to every [ of 
the Ether frame to the port of the sending-out place concerned ] sending out (sending 
out from the LAN controller concerned), and performs a modulo m operation to it, and 
the operation which overwrites said counted value by the result of an operation, and 
storage' are updated. 

[0035] By drawing 3 , since the LAN controller corresponding to a specific MAC 
Address sets to two, a LAN controller (a) and (b), and is premised on both of the Ether 
ports of the device (for example, PC (1)) of the MAC Address concerned and 
connection being possible, the group of two ports exists and port information shows 
any of "0" and "1", or the example of (the maximum number m= 1) as a counter value. 
[0036] In order that D-Ether may perform the above-mentioned processing, a 
controller performs the following actuation. 

[0037] 1. When the Ether frame of PC (5) inputs from a bus, investigate the 
destination MAC Address of the Ether frame concerned by MAC pair port table 
memory. 1-1 — when the MAC Address concerned to carry out is found, **** of two 
or more ports (or simple substance) is read from MAC pair port table memory, and the 
Ether frame is transmitted through the LAN controller specified with the counter 
value. Said counter value is incremented and MAC pair port table memory is 
overwritten. 

When the MAC Address which corresponds one to two times is not found, they are all 
LAN controllers (the Ether frame is transmitted through a LLAN controller (a) and a 
LAN controller (b).). At this time, **** of the information which shows the reception 
from the source MAC Address (MAC Address (D)) and bus of an applicable Ether 
frame is registered to MAC pair port table memory. 

2. When the Ether frame inputs from a LAN controller (a), investigate the destination 
MAC Address of the Ether frame concerned by MAC pair port table memory. 
When the MAC Address which corresponds two to one time is found, two or more 
ports (or simple substance) construct from MAC pair port table memory, or the 



information on a bus connection is read. When a port may be constructed, the Ether 
frame is transmitted through the LAN controller specified with the counter value, said 
counter value is incremented, and MAC pair port table memory is overwritten. When a 
bus connection is obtained, the Ether frame is transmitted to a bus. 
They are all, removing a LAN controller (a), when the MAC Address which 
corresponds two to two times is not found. The Ether frame is transmitted through a 
LAN controller (LAN controller (b)) and a bus. At this time, it is the source of an 
applicable Ether frame. A MAC Address and **** of a port (LAN controller (a)) which 
received are registered to MAC pair port table memory. 

2-3 From a LAN controller (b) When the Ether frame inputs, it processes similarly. 

3. From bus to broadcasting They are all when an ARP demand frame with a MAC 
Address inputs. A LAN controller is minded. An ARP demand frame is transmitted. At 
this time, **** of the information which shows the reception from the source MAC 
Address (MAC Address (D)) and bus of an applicable ARP demand frame is registered 
to MAC pair port table memory. 

4. LAN controller (a) from — when an ARP demand frame (broadcasting MAC 
Address ) inputs, an ARP demand frame is transmitted in addition to a bus and the 
received LAN controller (LAN controller (b)). At this time, the source MAC Address of 
an applicable ARP demand frame and **** of a port (LAN controller (a)) which 
received are registered to MAC pair port table memory. 

5. When an ARP demand frame inputs from a LAN controller (b), process similarly. 

6. When an ARP response frame inputs from a bus, investigate the destination MAC 
Address of the ARP response frame concerned by MAC pair port table memory. 
MAC Address which corresponds six to one time When found, **** of two or more 
ports (or simple substance) is read from MAC pair port table memory, and an ARP 
response frame is transmitted through the LAN controller specified with the counter 
value. Said counter value is incremented and MAC pair port table memory is 
overwritten. 

When the MAC Address which corresponds six to two times is not found, an ARP 
response frame is transmitted through all LAN controllers (a LAN controller (a) and 
LAN controller (b)). At this time, **** of the information which shows the reception 
from the source MAC Address (MAC Address (D)) and bus of an applicable ARP 
demand frame is registered to MAC pair port table memory. 

7. When an ARP response frame inputs from a LAN controller (a), investigate the 
destination MAC Address of the ARP response frame concerned by MAC pair port 
table memory. 



When the MAC Address which corresponds seven to one time is found, two or more 
ports (or simple substance) construct from MAC pair port table memory, or the 
information on a bus connection is read. When **** of a port is obtained, an ARP 
response frame is transmitted through the LAN controller specified with the counter 
value, said counter value is incremented, and MAC pair port table memory is 
overwritten. A bus transmits an ARP response frame to a bus, when connection is 
obtained. 

When the MAC Address which corresponds seven to two times is not found, all the 
LAN controllers (LAN controller (b)) and buses except a LAN controller (a) are minded, 
and it is an ARP response frame. It transmits. At this time, the source MAC Address 
of an applicable ARP response frame and **** of a port (LAN controller (a)) which 
received are registered to MAC pair port table memory. 

From a 7-3LAN controller (b), when the Ether frame inputs, it processes similarly. 
8. Age a MAC pair port table memory content with a suitable time interval 
(initialization). However, the information which specifies the MAC Address (D) and bus 
connection of PC (5) connected to the bus constructs, and a chisel is not initialized. 
[0038] In addition, although the processing six to 7-3 which actually inputted the ARP 
response frame became the same as that even of the processing one to 2-3 which 
inputted the Ether frame, it was described to according to in order to give explanation 
intelligible. 

[0039] Moreover, the situation [ like ] that PC (5) connected to the bus interchanges 
(replaced with a device with a different MAC Address) seldom exists actually. Then, 
the MAC Address of PC (5) connected to the bus as different mounting at the time of 
the power-source close (D), By registering **** of the information which specifies a 
bus connection to MAC pair port table memory, and making it not initialize only this 
registration information at the time of aging, either It is possible to omit the 
processing which registers the information on the MAC Address in the 
above-mentioned algorithm (D) to MAC pair port table memory, and to accelerate. 
[0040] When the outline of processing actuation of the above processing algorithm is 
sent out to a known port when a destination MAC Address is known by referring to 
the contents of MAC pair port table memory, and the destination is not known, in an 
ARP demand / response, **** of a port which received a source MAC Address and its 
Ether frame is memorized in MAC pair port table memory, and actuation which 
transmits the Ether frame is performed. 

[0041] By this, when transmitting the Ether frame from connected PC (5), D-Ether 
can see the MAC Address of the Ether frame which transmits, and can know two or 



more paths which can be transmitted from MAC pair port table memory. 
[0042] In addition, since PC is made to perform the protocol which performs an ARP 
demand at the time of the communication link of the first Ether frame, it becomes 
finishing at the time of the communication link of the Ether frame with the first MAC 
pair port table memory content setting it up. 

[0043] With the gestalt of this operation, generally, although the transmission speed 
on Ether is a low speed, by using D-Ether which carries out sequential use of the two 
or more transmission port, it can introduce a high speed bus into Ether, is set 
extensible [ a network ] to it, and is set accelerable [ an ether transmission system ] 
to it from the transmission speed on a bus. Moreover, even when one path stops 
service by failure by using each two or more paths in good order in something, only the 
Ether frame transmitted to the interruption path disappears. In IP network, since it is 
possible to avoid disappearance of a packet by the high order network layer, also in 
such a case, an IP packet can be transmitted normally. That is, it is possible to realize 
high-reliability. Therefore, the network expansion of the gestalt of this operation 
enables it to realize the high speed and high-reliability of an ether transmission 
system. 

[0044] In addition, since drawing 1 , PC of 2, HUB, and Ether are known well for this 
contractor, the detailed configuration and explanation of operation are omitted. 
[0045] (Explanation of operation) It explains per actuation of the gestalt of this 
operation hereafter. First, it explains with reference to the flow of a packet shown in 
****** of operation, drawing 4 , drawing 6 , drawing 7 , drawing 8 . and drawing 9 of 
D-Ether, and the contents of the MAC pair port table memory shown in drawing 5 . 
[0046] Drawing 4 shows the operating state which the Ether frame (a) inputted from 
the bus in the network shown in drawing 2 , and drawing 5 shows the concrete 
contents of the MAC pair port table memory in this actuation. Drawing 6 is drawing 
showing the operating state under sending out for the Ether frame (a) in HUB (1) from 
a LAN controller (a), and drawing 7 is drawing showing the operating state under 
sending out for the Ether frame (a) and (b) in HUB (1) and (2) from a LAN controller (a) 
and (b), respectively. Drawing 8 is drawing showing the receiving operating state of the 
Ether frame (d) to a LAN controller (a) and (b), and (e). Drawing 9 is drawing showing 
operating state when Ether frames other than a MAC Address (D) input from Ether. 
[0047] Usually, as shown in drawing 4 , when the controller inside D-Ether inputs the 
Ether frame (a) from a bus, the destination MAC Address searches whether it 
registers with MAC pair port table memory. 

[0048] In the contents of record of the MAC pair port table memory shown in drawing 



5 , since the entry of a MAC Address (a) exists in an entry 1 and the information and 
its counter value (sequence) of a destination LAN controller (a) are recorded, as 
shown in drawing 6 , the Ether frame (a) is sent out to the LAN controller (a) which the 
counter value 1 points out. Then, the counter value of MAC pair port table memory is 
incremented, and it overwrites like the entry 1 which shows the counter value which 
incremented to the drawing 5 bottom. 

[0049] In addition, when there is no entry of the MAC Address (a) of said Ether frame 
in MAC pair port table memory and there is no destination, or when said Ether frame is 
broadcasting, the Ether frame is outputted from all LAN controllers (a) and (b). 
[0050] drawing 6 — ** — since the transfer rate of a bus is [ like ] more nearly 
high-speed than Ether during sending out of the Ether frame (a) from a LAN controller 

(a) , it is possible to input the following Ether frame (b). In this Ether frame (b), MAC 
pair port table memory is searched similarly. Since the increment of the counter value 
has already been carried out at this time, the Ether frame (b) is sent out to a LAN 
controller (b), as shown in drawing 7 . Thus, actuation which sends out the Ether frame 

(b) during sending out of the Ether frame (a) is performed. 

[0051] On the contrary, it is possible to receive an Ether frame (d) - Ether frame (e) 
from two or more PCs (1) - PC (4) to coincidence, respectively, as shown in drawing 8 
since the LAN controller is divided with a LAN controller (a) and (b) even when an 
Ether frame (d) - Ether frame (e) inputs into coincidence. 

[0052] In addition, as shown in drawing 9 , when it inputs from Ether, the Ether frames 
(f), for example, Ether frame, other than a MAC Address (D), the destination MAC 
Address (b) of MAC pair port table memory is searched. When an entry exists, it sends 
out to the port, when there is no entry, the entry of a MAC Address (b) is memorized, 
and it sends out to all ports other than a receive port. That is, the same packet as 
storage of an entry and the usual HUB is switched. 

[0053] (Gestalt of other operations) Although the gestalt of the above-mentioned 
operation explained the gestalt which extends the conventional LAN using one 
D-Ether of this invention, since a double track exists only as for between PC (5), HUB 
(1), and (2), with the gestalt of this operation, the LAN network is accelerated locally. 
[0054] Drawing 10 is drawing showing the network of the gestalt of other operations of 
this invention. High-speed operation of the communication link between PCs (1) (4) is 
made possible by constituting so that opposite arrangement of two D-Ether may be 
carried out and PC (1) and PC (4) may be connected by two or more Ether(s)O) - (3). 
[0055] With the gestalt of this operation, when time amount required for transmission 
is set to T1 on EtherCO - (3), it becomes possible to communicate the Ether frame 



with the time amount T2 required for transmission of the high-speed transmission on 
a bus to coincidence, since it is set to T1>T2 and can be regarded as T1**T1-T2. 
[0056] Drawing 1 1 is drawing showing the gestalt which the Ether frame carries out 
high-speed transmission between PCs (1) (4), and transmits the Ether frame to 
coincidence between PC (4) and HUB (1). 

[0057] While arranging D-Ether (a) and (b) between PCs (1) (4) and transmitting Ether 
frame (a) - (c) to coincidence on EtherO) - (3), it becomes possible to transmit the 
Ether frame (d) simultaneously also to HUB (1), and the high-speed transmission of 
the Ether frame becomes possible. 

[0058] The gestalt of this operation applies data etc. to the system which consists of 
two or more servers PC (1) and PC (4) which communicate in large quantities, and two 
or more clients PC (2) and PC (3) and is suitable for mutual. PC (1) and PC (4) are the 
database machines of the lot which a load requires, constitute the remaining PC (2) 
and PC (3) as a client machine, and presuppose that the respectively big database is 
accumulated in PC at the server. When the database machine of a lot is performing 
periodically backup of each other data, exchange of the whereabouts information on 
data, etc., in the usual transmission system, the communication link with the 
communication link and client collides, the fall of a rate tends to take place, but with 
the gestalt of this operation, since the high-speed operation of the communication link 
between PCs (1) (4) is possible, this rate fall can be prevented. 

[0059] As an application of the gestalt of this operation, a user's client (PC2, PC3) to 
a user's client (PC2. PC3) or circuit simulator server (PC1), and circuit library 
database server (PC2) to the local file server (PC1) of each section and the backup 
file server (PC2) of all sections etc. is mentioned. 

[0060] In addition, although the gestalt of the above-mentioned implementation 
explained the example which constituted the MAC Address (D) of D-Ether as an only 
thing, it is possible on the internal structure of an Ether device that HUB which does 
not permit existence of the same MAC Address also exists in two or more ports. In 
this case, it is possible by setting a MAC Address (D1) and a MAC Address (D2) as 
each port of D-Ether, assigning an IP address (D1) and an IP address (D2) to D-Ether, 
changing and sending out the Ether frame from a bus so that a transmitting agency 
may serve as an IP address (D1) / MAC Address (D1), or an IP address (D2)/MAC 
Address (D2) to realize the same function. 

[0061] Drawing 1 2 is drawing showing the gestalt of further different operation of this 
invention. Between PC and two or more PCs, D-Ether is arranged and high-speed 
transmission between PCs of one-pair ** is made possible. It is possible for a network 



fundamental configuration to extend the number of two or more ports of D-Ether to n 
as the same also with the gestalt of this operation. 

[0062] The gestalt of this operation applies and is suitable for the system which 
consists of a server which a data access generates intensively, and two or more 
clients. For example, PC (1) is used as a server with a lot of data like a file server, and 
remaining PC(2) - (4) uses it as a user's client machine. Each client PC (2) Even if a 
file access occurs intensively from - (4), it connects with Server PC (1) by more 
nearly high-speed bus in the D-Ether part, and the system by which a rate fall cannot 
take place easily is constituted conventionally. 

[0063] Although the example using 100 Base-T as a gestalt of operation of this 
invention was shown, it is possible to consider as the configuration using same 
D-Ether also by other physical layer I/F (for example, 100BaseAnyl_AN, Gigabit Ether, 
etc.). 
[0064] 

[Effect of the Invention] According to this invention, since an ether transmission 
system is constituted using the I/F equipment which has the ether port of two or 
more I/O of an ether cable to the bus port of I/O of a local bus, it is possible to realize 
high-speed transmission exceeding the transmission speed in the conventional ether 
cable. It is possible to communicate especially by transmitting the frame from a bus 
port to two or more ether ports at abbreviation coincidence, and improvement in the 
speed in an ether transmission system can be realized. 

[0065] Moreover, the ether port of I/F equipment corresponds to an ether protocol, 
and with the configuration of the usual ether transmission system, since it is good, the 
opposite side interface of I/F equipment can perform the escape to the conventional 
LAN easily. 

[0066] Furthermore, since an ether port is uniformly used by performing transfer 
control which carries out sequential use of two or more ether ports with I/F 
equipment, it is possible to make a communication link possible, even if one of them 
stops service by failure, and to realize high-reliability. 

[0067] And since transmission of the ether frame between two or more ports of I/F 
equipment can realize the same function as a hub, it can construct LAN of a 
configuration of having omitted the hub, and the cost cut of a system can be realized 
and it can realize an ether transmission system with high cost performance. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the network configuration for explaining the gestalt 
of 1 operation of the high speed / high-reliability ether transmission system of this 
invention, and I/F equipment. 

[Drawing 2] It is drawing showing the internal configuration of D-Ether in the gestalt of 
this operation. 

[Drawing 3] It is drawing showing the storage information on MAC pair port table 
memory. 

[Drawing 4] In the network shown in drawing 2 , it is drawing showing the operating 
state which the Ether frame (a) inputted from the bus. 

[Drawing 5] It is drawing showing the contents of storage of the MAC pair port table 
memory in the network shown in drawing 2 . 

[Drawing 6] It is drawing showing the operating state under sending out of the Ether 
frame from a LAN controller to HUB. 

[Drawing 7] It is drawing showing the operating state under sending out of the Ether 
frame (a) from a LAN controller (a) and (b) to HUB (1) and (2), and (b). 
[Drawing 8] It is drawing showing the receiving operating state of the Ether frame (d) 
to a LAN controller (a) and (b), and (e). 

[Drawing 9] It is drawing showing operating state when Ether frames other than a 
MAC Address (D) input from Ether. 

[Drawing 10] It is drawing showing the network of the gestalt of other operations of 
this invention. 

[Drawing 1 1] It is drawing showing high-speed transmission actuation of the Ether 



frame between PCs of the gestalt of operation shown in drawing 10 . 

[Drawing 12] It is drawing showing the network of the gestalt of other operations of 

this invention. 

[Description of Notations] 

PC (1 ) - PC (5) Information processors, such as a computer 

HUB(1) -HUB (2) Hub 

Ether Ether 

D-Ether I/F equipment 
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■PfiJWfk-rsCt«r1ffflfr58S««8. 9, 10X14 
l 1 E«©ra/Bfi«tei'~ 9-e26»S. 

[0001] 

— 9-ess^*fttf 1 /FgBKurr^o 
[0002] 

aaii, >ry*-*y ho#afc«tcLAN*»ji!tr* 

#©L ANic^Ttt, ^©Sii/oifjbW— 9-{5^75^ 

7-7 fesii tfetf 5 ftfjgfl 3 x h ttmmmmc * 
[0003] -r-^ess^tt. p^tfa-^^©^* 

JS**»6260iiSnr*fcr-* • 7b-A©*© 

is¥^mac (^x>r7 • 7**xmm Tvuxzm 

[0 0 0 4] 7 7-feX^iCtti, CSMA/CD (j^iM 

3^6 L A N£*ijffl LT77-bXT'f! 5^fi77-feX5rnI 
[0 0 0 5] C©±5ft«pa*J#Ofc«>K:, LAN^f 

ffl-p#***{4, mn\c\&2im omwt&mvm 

9-»rf (UT, X-r-yf-y^*-/N7^ T/n7j fc^ 
[0 00 6] £<13T\ -Y— 9-fi26^klfel^T»i, L 
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&%mm(Di&l : tt\%i&c Lfrteftvv^cftSci^tf 
-£T\ WWWKifO%IicJ:0^7 F7-^> 

i -D<D^t^(D^t(Drs(oBm 
[ooo7] z(D&orj:m ! tiizfcz-%rzzbic, mm. 

1 0 0 B a s e-TlCttLTlffi\£v VJ-WMXt 10 
ffi ( a ) #r»1¥ 1 0-3 3 6 2 0 1 ^fStP^S 

CO 0 0 8] 

mm (a) (D^m*. «©*-y bv-zmmzmm 20 

ftk©£l£^££9tLfc#;l73©&©-c?&D. £ 
£^ft&©£l£$;l5/cJ6{;:«:, l*tK l*f£© 

n*fttffijy»»*n4t^^6, 5ttffttfi (a) t±i^ii{b 

O fci6©#J»§}3:jg«* ft 9 3 X h ttfc R3jg 3 1> 
©T*£5o 30 

[0009] ^tc bv—?vsmm*mmim?z 

ctZ'MMtZftv&ofcLtzfift&M (b) ©#?£ 
tt, +«»IB^»^"r*tt«ti*tOT**^ I 
P7Fl/XiMAC 0»r-r7 • rt-tXMW) 7KU 

»»Ort8%^< fc COT'S 0, Et"«l«ia*-f— fr*? h 

[0 0 10] O£0, >T— h7-^*J:feV^Ttt, 40 

tl^© P C ©77*U -Jr— S/ a >±© 
I P7FUX%&3<&Mtf 7U-A©$£ 
j£fl#£t±fl¥© I PTHUXfcWfSfS^U— r-f > 
y->XxA (OS) ±©MAC7KUXfc»LT©*C 
SSWW^RTSTifeSo ClOfcik fl^©PC©I P7F 
UX©#tfgE£l©J§-&K:«:, 7U-A©$5j£B#{CMAC 
7FUX£7P-F4^7.h£-f £7U-.k£$s3iLA 
R P JS^tC «fc *) *S^©M A C 7 K bX£ A^T § A R P 
^DhnMfffl^n^o cntWL^fTfttffi (b) fc 50 
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fc^-Gi, ^-FC0MAC7 F UXKOl"»T^aW47 
LTjlfI^f-5'>XrAt#^6n5o £©<fc?ft->7s 

[0 0 1 1] dCCtttfifc, fltaWB3S*feB««nt— «fO 
I P7FU^fcffi»d?-htWrs«[aMAC7KUX 

fTttffi (b) *3fflLfc*#, MACTKWtO^T 
©WJfitf&^fclk MAC7K UX£7p- K+tXh 

£-f£ARP7 B PFn/i/©?g^?g£-f3ci:, $fc, 
tMSSWISKlfc^TH: A R P 7°P F njMDKmmmzfu 
hn;W#ffibft^Ci:, fttT&ffi (b) ©WfST'n h 

[0 0 12] C©fcfc, ^fTttflS (b) tt, >T— tffig 

»aT**SiMStt(4& < > u 7;H£i£§©«©£2£fi 

£3fcH8jtt0JR^*-y h7-*%JUifc3lSrr3fc© 
T**So It, ftffl (b) W\ ARP7"Db3M 

«tLT>r— 9-e3S»S»c:J:**y F7-7©&§M:fT? 

[0 0 13] *f8^©lfl<j{i, ±121111 

t s{gpx ho«a/ffifflsait>r— y-es^satf i / 
F«ii*ffi«'r5J:iK:fe«. 

[0 0 14] *aWOflfiOBWtt, -f— 9-eS6^ST« 
[0 0 15] 

4-*&&ttit. natLM-vr-fA't. mum 

tmtffflsiZ tiTc4 — 7)\> «t 0 H53§ft p - * ;w s 
X % 1 / F mm. KL «fc 0 L K3«/KfflMfitt>f — 9" 
g^^ot, HulBI/F^gCi, Suf2-r— 9-^- 

^-htgi?nfcayhn-7t, f— 9-7 b- A© 
' f^^M A C 7 H UX * ©(E3KifeO#- h T'S§b5IB 

Ac^-hf-^i:, ^e^.^ tuiep^hp-7 

tt, l£iJI^MAC7FU^^-r-5^— 9-7U-A*S 
flL/ctt, BijfEMAC*t^-hx-7';l/^#R§L, hu 
iae3tfjfc7 F UX^IBtt^nTl/^^ti^^-^7 

MA C7 F^x^fBii^nr^ft^^±^^— 9-7 
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Lit*- h wno#- h icmm? z> ttt 

KHSfiK— 97 b-AO^jtM A C 7 K U7. fcSfi t 
fcsK- h fcOfctt&BBftfcifflEM A C *f#- Yt-7MZ 
EttU 7a - 1 ^ h M A C 7 K U7*tt 5^- 

— 9 7 U- A ©ISjMtcM A C 7 K i: Sffl L #- 
%zt*¥fWLtt%o 

[0016] tit. i /Fgut ifMsn io 

B*W— y--!r-7;U1?»a«n**v b7-*lC#U 
fl&O* MaSS* — 9 7 - 7;b «fc t> iSi§& a - ti >l 
/iX&ftLX»mrZ I/Fglt'Sot, MEI/F 

sub. mM-v*-7>i>tf&Wi$nzm$i<D'(-v 
x-ht. u-tDi^xtfmmztiZ'^tf-ht, m 

^i:, -f— 9-7U-AOf5^MAC7KbXt^©$5 
at$fc©#- hTfeSffiE-f — hXl4^x#- h 

tuIBny hn-7«, <Ea&$fcMAC7KU*fc*rr 20 

f- 7;1^#P.SU iuf£$5£ft7 KuxtfEttsnr^ 

'N&flU mE*S2£$fcMAC7 FU*^ttSftWQ: 
^IBttiR^- t^7U-A*»8Lft#-HJ^Oi 
T©#- h tcEHITS t felc^K-r— 9-7 
ii7cM AC7K bX£:g{iLfc#- h t omfoMi&Zffi 
EMACWsK-hf— 7;HcEftU 7n-K++Xh 
MAC7 Fl^fcfrTS-f— V7ls-l*%&mLtc£ 

ySE-r-tf7U-A*£«L;fc#-h«tt©£T© 30 
h tcgfliTS i: t fclcsjjBH'— 97 U-AWGSItc 
MAC7FUXfc£BLifc#-hfc0ttJSM«*MEM 
A C Jt#- hr— 7;WcE1iT5 d t£<8^7 So 
[0 0 17] Sfc, f-7-*«fi)ci:LTtt, ffiffiffl 
flSg&UVN7*^-7^-7;UT-^MLfc^-y h7- 
tt. ^-tf7-7;I/«fc9ffii£fcn-*/W^fc£i]E 
1 /FSB£<kO*ttLfcffi^KB*ttY-tf£B£ 

7-7;l/«fc DSSjSftn-*^* fcfcifflE I / F SStc 40 

7- 7;b «fc 0 Sii* p - # /W ST. t * ME I / F £B£ 

So 

[0 0 18] «fcDftf*tta*vh7-**JdU:LTtt, 

3yea-**oi»«aaasitfc, 100Base-T 

A7i, 1 0 0 B a s e -TV— 9"7- 
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y*-7x-X«IIE*ftofcSBT?fc*ffiEl/F«B 
tflSMSli: I /FSBB* 10 0Base 
-Tf— 9-7-7rt><fc 0Ki«ftP-*;l/^^-p»aif 
So i/FSIli, HSO^- J 9#-Mc*tj£LTftg]5 

taa©LAN3>i-n— 5*ito„ i/F«Bti, i» 
Ie^-ts^^Oo ot!3, i/FSt«tt, rama 

8Bfr6©*--*7U-A2S«R#£3ttT, Mfc&S 
[0019] (ffffl) LAN*vh7-f-pffiffl?n5 

mmmr^— w-yh cssm) ic#lt, >c— 9-7 
[0020] flm^jii a7, utizmmtz-f 

— *7-7;Mr5fc5*'y h7-^tc, i^ii/fSMtt 
© I / F W W- h^icto-A/WU^IA 

[0021] «ao>r— 9--5r-7/u*ra«fKfi!ffl 

*K©«fc d 4ttlfi«iaSB01ffjieiM»© i »^o* 

[0 0 2 2] 

— I /F«BO-^«©JB»tc-3i/^TH 
[0 0 2 3] H l (i, **«©»l8li:M , rs*'y F7- 

tfa-^n©if$sra^B oar, rpcj tt,^ 

9o ) fc, 10 0Base-TA7 (X^yf^A 
7, WT» FHUBj tfcl/^o ) i:, &%*mffi?Z> 
1 0 0 B a s e-T-f— 97-7;b CUT, FE t h e 

rj tt^oo ) tfrz%z-'im%>(-vmmtt<D 
x-x®mzftirci/Fmm cwt fd-e t h e 

rj ttt>3o ) *^t, PCfcD-EtherKE 
t h e r iOKagftn-JbWX (WT, FA'XJ tt, 

[0 0 2 4] HI K^f*v h7-^*lKJCte^Ttt» 
HUB Ether^-F «rRf5, P C 

(1) ~ (4) tHUBRXSD-E therfiEthe 
r£«fcD8$5t£nSo ^TOtcB, HUB (1) t P C 
(1) ~ (2) ^> HUB (2) tPC (3) ~ (4) 
FKiEthertaomi KftttStl, HUB ( 1 ) 
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tHVB ( 2 ) H» HUB (1) , (2) t D - E t h 
e rHDH:**VfttE t h e r JCJ: OttttSft, D-Et 
her^PC ( 5 ) [BlttK£££Ega'tt<C<fc 0 1 *f 1 

[00 2 5] ^LT, &PC (1) -PC (4) ©&E 
ther #-MC«:, SftSitfDMACTKUX 
(1) -MAC7FUX (4) , PC (5) iCltMAC 

tvux (d) ^n^nfjD^ren, &pc 

(1) -PC (5) tcli, M£3@m©I 

(i) ~i P7Kb* (5) ^^n^nfij^^r^n 
[0026] ^mmmv^v vv-tiz&itz&ffi 

[002 7] PC (1) ~ (4) l±, Ethe r £;f>L 
X I P^trv bfcMI2MAC7FU7s3:tt4LTE t h 
er7U-Ai:LrSSif5. HUB (1) , (2) 
tt, P CttfLMmmiNfets Ethe r 7U-AK 

9, ^©PCftWc£nT^£#-HCf£ttE ther 
7U-L^^7^7f»^U Ether^L 
TATjLfc E t h e r7U-i»%ME t h e r fflllC 
#J»)#*Tdi7JU PC (1) ~ (4) StfPC (5) 
RB©I P^-y h©i3MMi©™ft!l»*fT3. PC 
(5) ;U^/t-LtD-E t h e r©^fC«tO P 

c (D~(4) 1 1 p/^«y hwiak:ais«-rs„ 

[0028] D-Ether&, HUB (1), (2) 
1 W«T'li?ft/:M^ E t h e r «K- b t, 
PC (5) t 1 J*l«*T»«8Snfc/^#-ht*fl| 
&#-MC«\ PC (5) ©E t h e r b i: 
|Bil«©B*r<0MAC7KU* (D) ^«ii»cfiJ01T6 

[0 0 2 9] B2«\ lllC^t^7 b7-^7©D-E 
t h e r 0»»l*^-r BIT'S D-Ethe r 

©Ether ^-h(;fnfngi?nf;» LAN 

3>bo-7 (a) , (b) ^Xtf-MiiJ&ffiSn 

'f-hf-^Mt'JA^MJnSo D-E t h e r 
PC (5) Py^7h^fIL, ft 

SOE t h e rtf-h'NE t h e r (Dfc&mx I P/i 

>rv bz&mtzmmi:. isaoE t h e r^-b^e. 

lP/^yh^Sil, PC (5) &La±{{H©E t h 

[0 0 3 0] C©e&«fig«\ LANnyhp-7 
(a), (b) StfPC (5) fcftttSnfenyhn- 
vtCfe^T, ^7s#-bfrf>©E t he r7^-Ai£f§ 
S^&tf E t h e r ,K-bfr£>©E t h e r 7U-A£ 
M#fc§ttT\ -£©7;Urf U XAlCfc 0 fir frtxSo 
[0 0 3 1 ] MH5*£Slffl&g*^ll-r«fca6ti:» MACS 
br— 7;Wt'J gftft©M A C 7 KUX© 

^©m a C7 Fisxr-mmzLfcc £©$>&« 
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#-b (LAN3yho-7) ©tf$B, ^&©LAN=i 
y b a - 7 tc Hfet 5 fc &b(D ij 7 y $ m:W&t 
£ Q iD*t\ D-Ether|#OMAC7KUX 
(D) t, WZ&&Ct%mfrtLXfc&t&o 
[0 0 3 2] g|3«, MAC^-Ff-r^^t'J© 
B*rt«*itHTf*5. MAC^-hf-7;Wt 

©MAC7FU7, b1f$B, AXim&tfA7y* 

10 [0033] MAC7K U*©tif$H«\ E t h e r 7 U 
-A0j£©$fc©«H0MAC7KU* (1) ~ (4) , 
MAC7F1/7 (D) ©1t$gT*£*o hflHBtt, HU 
IBM A C 7 K bXfctt-f S E t h e r 7 b-A©iltti?c 
©#-b (LANnyfn-7) £*T1i $BT-£ 0 , it 
S©LAN3>hD— £T©LA 

flUlf r l j Xt± roj iLTlBSSttSo A 
Xlf*8&, ^I^D-E ther(DMAC7Fb7 (D) 

frgfr*, 0>j*if r i j xtt roj tbriBli?nSo 

20 [0 0 3 4] #7>^{illi, F/r£©MAC7b*U7s£W 
-TSPCsE t h e r 7U-A©&f§#njfi£&D-E t 
h e r ©E t h e r tf-b (L AN^yFn-7) &(C 
Kit U m*.$Hm $ T'jlK&rt 7 > b 7 y TnJfjg&tSSBT* 
SO, COAl^Hli, Ethe r7l/-AMt 
5£8JW)E therl-h (LANnyhO-7) £Mg 

Mtfck, ii$Ki£fcH$fc©#-b'\©E t he r7U-A© 

*7yM^^U^yF Lt^anmifcgfcftl^ 

30 »was-ews5*7>h«*±»*-r5»j(, §st§©M 

[0 0 3 5] 03T(t ^©MAC7KUXfuW*S-r 
5LAN3yhu-7^LAN3>Fa-7 (a) , 
(b) ©20tU 20ttaKMAC7Fl/70ljS 
(fl»J^{^ PC (l))OEthe r jH- b fc»fiR[fl6 

#-b©ffl*^au ti^yzmtLxit roj , 
r i j ©fpjn^ a*ftm=i) ©^j^lt^So 

[0036] D-Ethe r \tm&(09mfcVi O Tdb 
40 ?ybu-7l±, WT©»ff*fT9. 

[0 0 3 7] 1 . (5) ©E t he r7b 

-L.tfXt}Ltcm£. ^lEthe r 7 U- A©$w£ft 
MAC7b*UX*MACW^-b7 L -7 , ;l/^^UT'H^ 

l-iaR-r«MAC7KU^Mo^ofc«^ 
14, MACfl#-bT-7;M^'Jfr6Mfc©#-b 

?nt^5LAN3yhn-7^LTE t h e r 7U 

- A^Sfg-r s c mtt 7 > ^fi^-r y t «; ^ y b u 

MAC^-hf-7*;W*'J%±fft5, 
50 1 -2^r§MAC7b*UXtfmofr£>&^i§£{i, 
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-t'KTcDL AN3> ho-7 (LLANa>hn-7 
(a) i: L ANn^hn-^ (b) ^LT, E t h e 
r7b-A^{|t5 0 £<Dt£, iSEther7b 
-AOffiMAC7Fl/X (MAC7HUT (D) ) 

2. (a)^5Ether7U-A 

C 7 K UT^M A C *f#- hx~7;M * U t'l^Sc 
2- l!2lMTSMAC7HUTA^itOA^£i§£{;J\ M 10 

SnmLANnyhD-^LTE ther7U 

ACttjtf-hr-TVM^y^Bt-fSo ATJSRtf 
ffllSnfe^tti, /VT'N E t h e r7WA«t 

2-2K^-rsMAC7Kux^mo^e)ft^ii^i, 

LANn>hP- 7 (a) £Rfc<, "T^T© LANn 20 
yho-7 (LANnyhD-7 (b) ) BtXfrtttft 
LT> E t h e r 7U-A££{rf3 0 C<DB#, f£i E 
t h e r 7U-A<D$s&7t M A C 7 H UT^SflLfc 
(LAN3>hO-7 (a) ) Offl**MAC» 
h-r-7/M^ U ^gg-T 5 0 
2-3 LAN3Vhn-5 (b) A^£> Ether71/ 

3. /U^b7"o-K*+7h MAC7Kl/X^O 
AR Pg#7U-A#A*lLfct|£\ -T^T© LAN 
3>ha-7*^LT ARPgj£7l— A£jgfrf 30 
5o cl©B# v 3£MSARPg3R7UW»©lEH!7CMAC7 
HUT (MAC7HUT (D) ) fc^XA^O^fg*^ 
*m *BOfi#*M A C *f#- h r~7;M * U 'nSST 

£ 0 

4. LANnyFn-7 (a) fr5ARPS*71/- 
A (7n-K*tXh MA C7 HUT. ) #AflLfc* 
£\ /Ui:, SfiLfcL AN3>hD-7^ (LAN 
3>FD-7 (b) ) tCARPg#7U-A*2£*gf 
So £<vm. K^ARPS*7U-A<D«EjMtcMAC7 
KUX£§ffiLfc#-h (LAN3>hP- 7 (a) ) 40 
©H&£M A C h 7—ZT)\s* * 'J 'NSfg-T So 

5. LAN3Vhu-7 (b) ^ARPS*7U-A 

6. /Wfr^AR PJS«F7U-A*<A7jLfcl§^ ^IS 
A R P (S«F7 U- A©«EgfcM AC7K UT£M A C *t 
#- h t— 7;l/ * * U t»H^*o 

6- 1 i£!-f SMAC7HUT A<!.OA>ofci§-&li, 
MAC*r#-hr-7;l/^t'J*»6a»©#-h (t»L 

^LAN3yfn-7^UARPf5^7l/-A^ 50 
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a&<rr*o fufe^y^ft^^'j^hu mac 

tt#-h-r-7VM*lJ*±g£*-5o 

6- 2 fS^fSM A C 7 KUTtf JlOfr 5&L^§£«\ 
t^TOLAN3>hD-7 (LANnyhn-7 

(a) i:LAN3>hD-7 (b) ) SrfrLT, ARP 
£g7U-A£i£Mt3o COBf s f^ARPg*7U 
-A©$£&7LMAC7HU7 (M A C 7 HUT (D) ) 

-7;u^y\M-rs 0 

7. LANPyhn-7 (a) fr^ARP^7U-A 
A S A£) Lfc*la\ SiARP£S7l/-A«5tMA 
C 7 H UT£M A C h r- 7/M ^ 'J TlB^So 

7- 1 mmt% MAC 7HUTA^OA^/c^-a-{i> M 
ACtt#-hT-7;M^yfr6Jt{R©#-h (t>L< 

SStlTV^L AN3^ha-7^LTARP^7 

u-A^&fiu mtt?y-?m*'(>?v*yhL, 

MACtt#-hT-7;M*y*±*rr*. MTtfS 

e.n/tii^icti, at-na r pje«f7u-a%ie 
£ts 0 

7-2RSt5M A C7 FU7tfI-3fr64l^tt. 
LANnyhn— 7 (a) £B£<, t^TOLANny 
h-O— 7 (LAN3>hn-7 (b) ) RXf'^ZftL 
T, ARPfSg7U-A £&{lTSo C©B#, KSA 
R P J£S7 U-A©$5&7t;M A C 7 H UT i:gfg 
-h (LANa^hP-7 (a) ) ©ffl^fcMACttstf 

7-3LAN3VH3-7 (b) Ether7U 

8. S^ftl^NIMIi^ MAC^f-bf-7;M€'J 

rts%x-s;>y (»j«fb) -r§. ft/:U /sxtcg&t 

2nfcPC (5) ©MA C7 HUT (D) t^Xi^ 

[0 0 3 8] ^KEfCA R P(S»7U-A*A7Jb 

f;ii6~7-3(i Ether 7 U— A£rA77 LfcM 

fSfciMiiJIclEiELfc. 

[0039] /wtaasnftpc (5) #An 

HfrS (BftSMAC7KU**#o«8fcll***& 

T\ g&SUgfcLT, «AOB#, /^TlC^M^nfc 
PC (5) ©MA C7 HUT (D) fc, 
f S 1t *B©ffl#% M A C h T- 7;l/ ^ ^Er y 

LTfcf, X- i/ > ^'OBttC fe C OSm^(tli«l)lll 
it L4k> <fc 7 tc-T S C t {c «t 0 , ±IB7;I/=T U XAfpcO 
M A C 7 HUT (D) ©1WH*MAC»#-h-r— 7";U 

^ * y « § «qs*«bs Lffiiifk-r § c t a^t- 
[0040] w±©jGS7;i/dry XA©«ia!»ff©«ffi 
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it. mac *t#- h t-7/m^e- u <Dfo®zpm? % c 

ktcj:^ $5gftMAC7Fb7#gE£]©ii^ieEft]© 
^-b^HiU $E^A^e>^^^> A 
R Pg^/^O^tC^, $5^MAC7Kb7>i:^ 
© E t h e r 7 b- A£§f§ r- Offl*%M A C 

Wtf-hr-TVMtyteiEliU E t h e r7b-A 

[0 0 4 1 ] CWa^t, D-E t h e rti&M£ft 
fcPC (5) fr£©E t h e r 7b-A£JM<If SNK 
SHTtSE t h e r 7l/-AOMAC7FU^Mt, 10 

mac w*- h x-7;b * * y 5 mmvjmmmmm 

[0 0 4 2] ftft, P C lifljftt© E t h e r 7 b-A 
OiSfflWf»cARPB#3&ff3 7'D h3/l/*JfefTTSJ:d 
tLT^5fr5, MACjtttf-h-r-TVM^yfiS 

#j&t©e t h e r yiy- L<Dmim^mMm^-t 

[0 0 4 3] HKKE therlf 

£2S#- h D- E t h e r £&fflf § C 20 

£IZ£V, E t h e r \zWM^7.%:mXX*Z*v h7- 

©^iiSKtce^^nfeE t h e r7U-AOW* 
vh7-^JBT?@»r*ci:jyTOPa&*feii), c©£ 

[0 0 4 4] 0 K 2 © P C , HUB, Ethe 

rii, ^H#ttoT«t<»l€.tlT^S<DT, ^©I¥*ffl 

[0045] (ftflHDWHH) wt, *mm<DBm<D®& 

tOtSJW-r*. S-T, D-E t h e rOftffOt^T, 
04, 06, HI 7, @8&tf09K:^3v*5r'y h©7n 

0 5{c^TMAC##-r-x-7;M ; ey©i*]S 

[0 0 4 6] 0 4U\ 0 2CSt^7 h7-^t*St> 40 
t> AX^e. E t h e r 7 b-A ( a ) tfXtl LtzWltt 
««%iLTl3t), 0 5ti, ^©i&mcfcttSMACtt 
stf-hf— 7/M^e y©*ftftrtS£^LT(,^o 06 
ti, LAN3Vhn-7 (a)*^HUB (DtEt 
h e r71/-A (a) «Sffl*0»f|sKIB***HT?* 

17^ LANnyFn-7 (a), (b) fr5>, 
WfnHUB (1) , (2) CEther7l/-L 

(-a) , (b) *2fffi"fO!IMTFttj»*^"rBn?a6*. 0 

8li,'LAN3yhn-7(a), (b)^OEthe 
r7l/-A (d) ( (e) OS«ftffttfi8%^-rHTa& 50 
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5„ |9ti, Ethe rfrbMAC7Kb7 (D) &Lft 
©E t h e r 7 U-i»tfA* Lftl§Olft««*St 

[0 0 4 7] D-E therWnyhn-7 

it, 0 4 tC/Tv-TJ: 9 E t h e r 7 b-A 

(a) fcATJbfcB^ *©1E2t$teMAC7Fl/*a<MA 

ctt#-h7--7VM^y£S£SttT^5fr£?fr* 

[0 0 4 8] 0 5{C7TN-rMAC^^-h7 1 -7;l/^ ; & , J 
©KSrt&lCfel^T, MAC7FI/X (a) ©X>by 
tfxyHJ ifc#£U iaftLANayhD-7 

(a) oi»«fc, ^©^i^fi tfESsnr 

l^OT% tl^y^mi ©JTfL AN3yhD-7 
( a ) ^06 {Ct^T J: o tC E t h e r 7 b-A ( a ) % 
ilffi-r^o ^©ft, MAC^-hf-^t'J^ 

y z\mm 5 ©Tti^-f x> h y i ©<t 9 tc±sfr 

[0 0 4 9] ftfc, MAC##-hx-7/M^ytciiu 
EE t h e r 7b-A©MAC7 KbX (a) Ol> h 
ytf4<tE3£$fc*«M^»&* fcLOi, fiulBE t h e r 
7U-Atf7n-F*-r7shtDif-&&, T^T©LAN 
nyha— 7 (a) , (b) MEther7U-A$ 

a at*. 

[00 5 0] 0 6 £^<fc 5 £ L AN3VhD-7 (a) 
frb©E the r 7b-A (a) ©jMffi^Cfc^T fe, 
/WOESSiSfitt E t h e r «fc«Jt>iSarC&5©?, & 
©Ether 7 b-A (b) C fctfRTfl6T* 

3 0 £©E t h e r 7b-A (b) ©If-^fc, l^tRtM 

^^fi^-TTic-r^^u^y h^nrt^/cfe, e t h 

e r7b-A (b) £0 7 ic^t «fc 9 tC L A N 3 > r- D 
(b) ^tti^nSo C©<fc9tcLT, Ether 
7 b-A (a) ©StU^fC E t h e r 7b-A (b) * 

[0 0 5 1 ] 2*tC, ^©PC (1) -PC (4) ^ 
6, [l]B#tCE t h e r 7b- A (d) ~E t h e r 7b 
-A (e) ifXf] Lfcifca LAN3>hO-7^ 
L ANny ho-7 (a) , (b) ttt%\-£ftX^Zrz 
i6tc, mSizmri:^K.E t h e r 7U-A (d) ~E 
t he r7b-A (e) %*tl?ftfmfc&im&Zt 

[0 0 5 2] ^©ffi, 09tC^-T=fc9^, Ether* 
5MAC7HW (D) ^©E t h e r 7 b- A, M 
Ethe r7b-A (f) ^A^L^c^, MA 
CW^-hx-7;l^^^U©$EiM^MAC7Fb7 

(b) ^^-rSo xyh'J^#ftL/:i^Cl^ ^© 
h ^iifcB L, x y h y ^-S-jc « m a c 7 F U 

X (b) Ox>hy%|HttU §ff^-hun©r^T 
©*-h^\3lffi*rSc xyhy©SBtak, iS^ 
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[0053] ummmvBm m&^Mmmx 

li, *HB^£OD-E t h e r£lMfflLTft*<DL A 

c (5) tHUB (i), (2) (Dm^vfrLfrmmtf 
[o o 5 4] m i *m\<D{m-$kmmm<D*y 

h7-^^-rin?fe§o 2{i<DD-E t h e r £*Tl&J 
EBUSftOE t he r (1) ~ (3) fcJcOPC 10 

(i) , pc (4) ttmmz>&?icmfct%ctic£ 
dpc en tpc (4) m<Dmimmmm^^mt 

[0 0 5 5] »)5S£DmiT'ti, Ether ( 1) ~ 

(3) ±T'fc&iz ! &m%m?3*T i £Lrc®&. /<*± 
(DmmBmcoinMic^m^mT 2titT i>t 2t% 

ZCtfrZ, T 1 =T 1 -T2 fc#&L5 3fc4i), Et 
he r 7U-A^(@IBtfCjifi-r§i:i:^nJtgi:^i. 0 

[00 56] Bll ltt, PC (1) iPC (4) mX'E 

t h e r 7U-AcDiS3lf5}£U lepHc P C (4) £ H 20 

UB (DIT'Ethe r 7 U- Z&m*7* 

[0057] PC (1) tPC (4) KD-Ethe 
r (a) , (b) *EBU Ether (1) ~ (3) 
±T*E t h e r 71/-A (a) ~ (c) £[TOc{5£f 
%££&IC^ HUB (1) ^LttEther7L/- 

i± (d) zmm&mtzcttfBimt*'). Ether 

[0 0 5 8] #£j6©J&£«\ fflStcx-^H^^Mtc 
fflfflfSfflSOtf- /^PC OK PC (4) fc, ffltt 30 
<D5="(7y h PC (2) , PC (3) t^e>*5^ 
xA{C3ifflLT$fiiT'S§o PC (l)RtfPC (4) 

PC (2) , PC (3) a^^7yhiiLt« 
L, +>— AfC P C JCti^ti^ ft^tfcx-^-Xtf 8 

asn-rvstf*,, -i<Df-^^-7si*^i^o 
x- * m ? 7 <y 7*7*- $ (om&m n<D%.Wz E * 

-t^tf, *siasojB»T'tiPc (i) tpc (4) rao 40 

[0 0 5 9] **aifiOjeiBOjSffl«li: LTttfc»ROn 
-*;V7 7-fM-/^ (PCD fc£g&F!<Z>^y*7-y 
77 7^;^-/^ (PC 2) lefltSa— ♦f£>?7^7 
(PC 2, PC3K XttEIKS/^aU-*-?-^ 

(pc i) tmssv^r^u-x-^^-x-y— m (p 

C2) tcWTSa— »f0^7^7^h (PC 2, PC 

3) wstfsns. 

[0 0 6 0] &*5, ±te#lSSO^SsT*{i, D — E t he 50 
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r <7)MA C7 HUT. (D) fcuffc-OfcOfc LTfllfi&Lfc 
WfcBMBLfcjbV E t h e rBHOrt«Mffii±, 

htCpl-MA C7 KUX©£q££fFSL£^H U B 
feSa-r«Cfc^Jl6tl5o CO*!^ D-Ethe 
rO^f-KCMACTKbX (D 1) , MAC7Fb 
X (D2) £H3£U D-E therCI P7KUX 

(D 1) t I P7KUX (D2) ^SJO^T, 
<DE t he r7U-A£\ SffTU^ I P7KUX (D 

1) /MAC7K1/X (D 1) feL<tt, 1 P7KUX 

(D2) /MAC7KUX (D2) fcftS 

-esse 

[o o 6 i ] m 1 2 «\ *fm<omzw*z>%woim 

Z*?MX*&Z>o PC£Jg»©PCWfc:, D-Ethe 
r £@EfiLT 1 W^OP CWO«aeaS*Rl(l6i: Lfcfc 

tiR^LT. D-E t h e r h »* n fcffi 

[0 0 6 2] *^©m^i> ^fpLTT-*-^7^-t7> 
tf&£t-«tf-^fc««0*7f 7>hfr6ft55'XT 
Afcii&fflLTffSrcfcSo 0U&\ PC (1) li77f 

»3©PC (2) ~ (4) lt3L-*f<D97>(7ybm£? 
5o ^77^7>hPC (2) ~ (4) ^P»i^WC7 
TJ>l7 9-kXtim£.LXt>. D-E t h e rg|5#T*£ 
•5S5ift^XT-9— /^PC (1) KSE««nTfe0, 

[0063] ^mm%mmmt lt, i o o b a s 

e - T V ^c#[J£,Tx L , ZOXmVBMM I / F 
(fct>t^ lOOBaseAnyLAN^ ^7 
hE t he r&if) T?t.RI*ftD-E t h e r*fflV\fc 

[0 0 6 4] 

— 9-*-h*«FO I /F8B*fflv^T>f— 

[0 0 6 5] $fc, I/FiiOY-^f-MM-^ 
T'Ph^WC^JSU I/FgBO*riS]fjK>^-7x 

So 

[0 06 6] MfC, I/F«BTttffia©W— tf^-h 
*«*fi6fflf*IE2liaffll*ff 5 C £tc«fc Of— 9-*- h 
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[0 0 6 7] L*^, I/FStB©«a4?-HBIT©W 
Mfi-CZZfrb* /Nr*«Lfc*fK<OLAN*ffltf!I 

[0s©M&ra] 

[0 2] «ffi0fl&»fcfett*D-E t h e r©ftg|5*i§ 

[0 3] MAC *f#- h r-7;M * U ©KttMtffl*^ 
T0T*&So 

[0 4] H2ESn-y h7-*K*3l^t\ /<X*^E 
t h e r7U-A (a) tfATJ Lfcftff««*^f HT 

[0 5] 0 2fc^ny hy-^tefcttSMACtttf- 2i 

[06] LAN3^hn-7* , 5HUB'\OEther* 
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< 7U-A©&te*©iM^£*T0T-$>£o 

[07] L (a) , (b)*»6HUB 

(1), (2)A©Ether7U-A(a), (b) 

[08] LANnyho-5 (a) , (b)^Eth 
e r7l/-A (dK (e) ©MfftttttaMer^rHT 

[09] Etherfr5MAC7KW (D) «tt©E 
t h e r 7]s-LtfAl3Lfcm£r<DW]<mMZ*tmT* 

[01 o] ^mtDimmmmmo^y vv-ttt 
[0 1 i ] 0 1 o \z7rstmmmm<D ? c mvo e t h 

e r7U-A©ffii£2&»ft^-rgl't-fc5„ 

[012] imwv>{&<ow&wm<»*vV7-t*K 

-T0T-S§ o 
[ft*§©M 

pc (i) ~pc (5) nytr^.-^^©if$sras 
■ 

HUB (1) -HUB (2) /n7 
Ether -Y — t 
D-Ether I / FSE 
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